WO 2005/011075 



PCT/JP2003/009603 



1 

m m m 

y -if IIM3§ £ m T S b <D X- & % o 
* # -T v > i: V ^ 5 *J jfe « & S o 

#iafcSiS&»r®rtfcfift#:fr#$B£?-ao otitis fi&jBttffi-egEflsT 
>X^l, $®ifcM-$>§&«fi#r$j3l& if cd^JI §18 i: 

& 3 o 

D W-lfitm^^T'CD^-lf^CDtr-A^-r X D^ift^CDE-A 



WO 2005/011075 PCT/JP2003/009603 

2 

£ t mm 0 u t fs# b x ^ f m z n s o 



WO 2005/011075 PCT/JP2003/009603 

3 

x zmmtkMomh^mm bfc t-A^- f©^**^-?- s - ^ ^ & 

#nXbfc%©T-&3o ZCDM^J ^^Ml/-1f^ST-(is ilB^-f^^ 
-if ^Kft-CCDESiia 5 ^^ X^©JP£#|pO-£fc3£#>s ^MT-fetiiiS) 



WO 2005/011075 PCT/JP2003/009603 

4 

mm&fo&mwLm\sT\siz : 5vsm®.&$>Zo -jt§:£s v—vm 

Tt & £ v^ a F^#fc o feo 

ttm&)M.^m.$LM:&m e> ti%o ba>b&#£>s ® m& ^ ^ -r ^ t 

13© X o &^H£-#3g£T So 

Z<Dtz®, Mrr J X ? M U -if © 7 s -f **g*&3^</.h3< b 

oT l/- If ^I©^S^i^^ffiT$tt bt^o 
0!lx.fc£, ^m^^^W-^©^#^l/-1f (LD) &fflV>fc»-6\ L 

if^S©^^ *^$l@cfc D AUDI'S d h&^SfcEHT-ifc&o 



WO 2005/011075 PCT/JP2003/009603 

5 

lt> m^it^m^ 11-284257 (wis nm^cu i t,$* 

-^^(Dmm-vmM b&# % @#u-if^H© tem 00 ^- vmmm 
m <d u £ n vmps & % offii«®©ii!Si;T-j&j£-r s <fc -5 fcfeis-r s Q l d 

-If *£«fc:*J&£-£T V^o IMTs b T -If £ 



WO 2005/011075 PCT/JP2003/009603 

6 

£iU fc^-r ^g'U-'if&JB^AfJiafcSififc: 

l/-f*^AIttSo tot, U-1f %<D\s — -if BEKrtOjljSBgKttT* 

<• zbW o tit^X, tfc*©*^ X ^11/- if lit f± N 

Sfrjg3te©l&I&$l¥#{g <te%tz8>s I/— "if £§«©3&*a s ffi < * £ ^ V^ a 

Htti/ — if jgfrjB^y ^svi/- if^M^^tt 
ts Rmmm*A it ±bb@#:i/ -ifgisfa* f>feftit < a^^^^-r 



WO 2005/011075 PCT/XP2003/009603 

7 

£ b t V-if ft©ft$l!l h±tB^^h^^-r^-efe§ 1/ -If ft ©Alt 
£ ©It^^T 3 £ @#l/-1f^!it©l/-1f ftAf*®£*f IT 

%.tc, £©|gHJ3£^3 0ft:W— If®®^^— ®jj£££«3B©@i 
— If mm.<D l/- If ftXM®i±s k — if ft©ft$fii:H^l/-if MM® 
l/-1fftAMM±©&^£fr £>;£*^ft&®fcSitfc#ft©:*#£ a J: 

XMft e iztt LX, b = a/ c o s 0 (DMifcZliT ±13^^ 
#|i5]-£*&oT'J>& < £ $ mi® (mfcfcs IE©^$0 f HSrtS&T-Sf* 

^©M^ttSi hT-s ±fB@^W-ifSb^^^^-;i/ £ t) £ £> £ 
£e>fc N £©!IBJ3fc^3@#:l/-1flB&;g^B^ a— ;M2s S it §t £B £ 

m * l t mmmrn^ *mi&t z © n & * . 



WO 2005/011075 PCT/JP2003/009603 

8 

ibas^ @ z> h xm b t i/ -if ^ k « £ fens u fc i/ -if ft * sit-r a 
-yftAMmtf. i^-if ft©ft«ii:H^^-if^g© if ytxmm± 

IB^f^KiSit^^^^lRlO^t ^ b U— If ft<DXMM et^it 

s b = a • c o s 0 cDrnfazzti^tim bs #n 
if^Kt: J;.!? Jifi^tiT.sif.iaaj'rsiJ^ ttfc i^-if ft^m^ft t bs 
mmfcmw£tifcmmmm®<Dmjjft&* ©mist s« ^tifcisfri&^ss 

lx— if ftfc#X. £ d £#T* § 3 l> 3 

zcomwizmz u—*rmm^i£, $jjgft©iMt £ t>$8£bfc*m£ 
© i/-ifftAt*®fc:^riqi-r zmmtzWLtf & tl^ _hfBx^®2> e> xm it 

± IBS ft w-1f ^ftf*J£fe$S:bfc u-if ft£ S*T -T SS»iSffl fcs -RS* 

®gB£^bTS#i/-ifimfr £>feJtBb-t < 3#&£i«-r3^*PSB££ 
#bs u-ifft^MM^tis^^cr ttzmi^u-vmw^mmv, mm 

ft^Sftl'-lf 3* 9 :/#$E&3fl£tf- bTSttl/— If 



WO 2005/011075 PCT/JP2003/009603 

9 

U -if 18^ £ * S i: £11 £ 3 & © "t* & 3 o 

CD*fiJo&^rEI"r & iK fl^Btiil EI A* CD Httl/^-if ©fe^E^i 

— ;i/ * x Wi^ ft e> B fc EI -c ft* o 

fg 2 0A{ij5&®ffl L D^@#:i/-if^H^S&^^^ifi^Alf-r Slfil 
& 3 m Ai±m 1 ®(-^ bfc@teU-if BfrS^^^.— ^£^<^T ©x z 

¥ is "cow®*** ten jfs 3 mB&m i mtzjik bfc@# if bm^v 

a-;i/tov^t©y z¥®-£©tr®£^-rEIT*fe£o 
fg 40ft30|gBj0|II©il 2 tc £ £ mfo\s— if fi&fe^^ a— ;kd 

fg 5 H AI±CCD*WCD|I1IB©^SS 3CJ;5 H# U — if fiij&^E S> a — ;i/ 

— ;i/ £ x ft t> ji fc EIT* £ o 

Ml 7 iaA&d©%BJ§cDHSii©^*i 5fc«ta*5 f >f;**Si©Bf*:i/ — if 



WO 2005/011075 PCT/JP2003/009603 

10 

St*B6±Jil 1 &s 1/ — if MM 2 bT 9 fAlttl) 1/ - 

if^6©{5^±T^^31-r^o S^BfribM 1 h bTiis ^J^^Sim^^ 
M^SfJl UMt^o Hti:i/-if$;it 2 bTJ;^ -iSftft©^- 

#l;Lfc£s N d : Y A G v Nd : YLF, Nd:YV0 4 . Nd:Gl 
a s s N Yb:YAGs Y b : Y L F N E r : G 1 a s s> E r : Y A 
Gs Tm:YAGs T m : Y L F N Ho : Y A G s Ho :YLF, Tm 
, Ho : Y A G s Tm, Ho : Y L F s Ti:Sapphire^ Cr 
: L i SAF^^Sll^o 



WO 2005/011075 PCT/JP2003/009603 

11 

l^-ifft6#A**r*0#l'-*f&W2©±iaAimtt:s x 

t±TIB5£ (1) ©H^$ft5*©i:tSo 
b=a/cos0 •••(!.) 

off), U-ifft6fcfcx ^©H-A#r®a (^IftlcSit^iT®©®^ 
) «fc t> @#U-if 2 ®A!t@±©Jlt*®^#:*: t < * S «t a ^Ai 
£i 6 f Alf^ ft S o 

dcp«k -5 CtSui;t\ y — -if ft 6 If «K 2 ©AtJSfcM 

0 a = s i n ~ 1 ( n 0 • s i n 0 / n ) • • • (2) 

Ait Sfufc: U-if ft 6 #fc*Sg! bfe^H©JB*f^t?$) So 

@#W-if^H 2 ©{IIMJ; D Alf^ frifcfiij^ft 8 fciu 0#l/-1f&M 



WO 2005/011075 PCT/JP2003/009603 

12 

wax 2 fciRjR* tiTmm*m£.$ * s 0 

^17 — ftJiSf^SW*^* * U-if # 6 t± s — If IKK 2 fcM 

-if#6fc*> SfJB&JhflU fcaffibTft&fcfflA-rSo 

4 £ bTfc— M>>2* 5 £*i£o t-h->>^5T*(is 

0!l^.(i^a32k^^^7 7 > £T-#*P-T 3 i: £ £ *) N BttU — if 

uifs ffiifcu —■Vi&W 2 ii> 1 BIB fc^-T £ 5 fc- z 

— if ^6 6 fcfcf bT> i: z $Jll£^tfBrtT-±l33fciffll3Si£&;S 

m.m$f®}$k&s ±ib 2 ocDii^riRi©m^^^fc^j-bTM^^e*T¥% 

#^^^*-T ^> U— if ft 6 #At*-T £ JIn Bfl:w— If 2 bT 

ii4i$ tiTm*f bfc i/-if3te 6 cD<g^)K^{±s ±.m®.m$r%)mki & *> & 



WO 2005/011075 PCT/JP2003/009603 

13 

^ct-s *&w-e&, ±fa*iiST»iiifc«fc t> l'-ifft 6 ©raft#«&& 

gfliS-frfci^fcafrs v — if ft 6 h bTltS^$di;frft©fiIft£ W bfcit8£ 
^fts IP*> l/-1fft 6 ©ftffi 7 ^^tfSfciSiS^^lql (xiS 

Ifil) ©iSatfilft (Sfgft) s Xfc^ i/-1fft 6 ©ft«| £&U7 tZ^ts 

t> ^5ffi lzmUtefi\ol<D\M.nm%i (Piift) &AM-r% 0 

m 1 mT'te, U — if ft 6 ©fiift;£ltfl IT Sfi3!6t'$)5i^t^bT 

& i @b #© v-ifft 6 (D?6m±fcmm \^tzm%m^i±, 

V— if ft 6 CDfifft#lRj£^-r * ©T*fc D . IcSe^lRls fiP*>Siilft 

l/~ If JB&jB^^i— ;i/T-{i. mm&<D V — If ft 6 £ov^«E*t8&J& t 

tfcx B^tt^n&bfctfs v-ifft 6 §s*r^-&^^Ri>r^^s u - 

if ft 6 ©-^£Sf* b-^£M®£i*S^#S£r3li£ffl^ bs 

if mW 2 {HllzAif-r 3lu© if ft 6 ©ftffl±fc£KS**fc:£t±frc#SS* 

tifc l/— if ft 6 ©ftStt±fcgff#H£fiiXfci:£Si*^£ 

£©£? fc-TSd U-if ft 6 #±BB3:M!tiis #$gBJ3©@#:b 

-if jfi&jg ; E^^-;v^y t ±f3^^M^^* i btezm&xu-irmMT % 

&&fflS^±IBl/-if ^SSfcTiiBSftfc I'-if ft 6§ffi^-r^>U-if 



WO 2005/011075 PCT/JP2003/009603 

14 

LTlE&jgft 8 £ A*rt-^^^©-^J^oV>T^ 2 13 A, B 
^ 2 EI m&m L D 9 2 fcjgjjgft 8 £it3gA*r 

ij-^sii^^ scdas*®©^^ m&m ld 9©y$ft#iGi©iiihiqic:frs 

Ut^So @#:^-if^H 2 Ic&ttSlF^ft 8 © A Itf ® © fg # 

K^fiofcx Sfrjgffl L D 9 ^@ftl/-1f^H 2 £?£-3W-Tiam-r£o 
£ftfc<fc tK S&^fflL D 9 £ ©(a^^rTCDJS&fe^ 8 §SI#:P-1f^S 
2 tAS^I-^^il^T-t^o 



WO 2005/011075 PCT/JP2003/009603 

15 

^^#$8§ 1 1 {is @#:i/-1f^S2 i:S(S|BlDjS^T-$)t)s Bfe 
iLD 9 £><DB1&y6 8 £ y $ft # (oj o V> T b & ft h Mfc U — If ^ 
If 2 CAIf^tSo 

9 £ <D®mft 8 ©At^TSfr £ Elteb-lf 2 8 ^ ttilf T 

Sb* £ f -5 % © & 3 o 

N mfois—vmn 2 &z>** ^ ^mm® 1 1 ®^^^^ti^ti»^^*px 

ft$ll|fcgl£ft®T@^£R^ (S&c) b £ 1/ -If 3fe 6 

# N @#:lx-if^K 2 £Att^ 0T*AM bfc^ K&Mt^Hftl'-lf^ 
M 2 i: b-if^te 6 £GDA^£<DW^tc:ouTs H3EIA, B£ffll^TH& 



WO 2005/011075 PCT/JP2003/009603 

16 

£ 3 18 A&s HI 1 Efc:^ b -If 15®^^ -oV^T©x 

•ifftje i E$>i— ;i/fc-3^T© y z.¥lt©iIS^t0Tfe5« i3i 
if^56«s HffcU — If 2 (Dmm^^^X x$toyjfiHzM& c N yW^r 

.isifcgg c/ c o s 0 * wr s*P3^ttt?Ai*-r s« 

6 © e-Ag tmi^u-vmn 2 ©*#£ ^©jt#— 5£t*&& ^ t 
#s*bvv i^-if^6 6 ©us c tmfay— 2 ©xi^ 

!q}©;*:^£ai:©I:b£a/c = rhf3^ mfoU— 1f$S!K 2 ©gt®T- 
©U — 1f#6 tWlttls— if^S 2 h©*#£©W0fU£> xffl#ft©.l£# 
a/c=.r£&«9s y $fl # ft © It # ( a / c o s 0 ) / ( c / c o s 0 
)=a/c=rt&&o 

if j&n 2^wxe>tLfc^ , 7-*^^ct<^i9m-r^ t #njt&T-fc * e 

aO^^CiPCJ; DHl*f|5S#©TEM 0 o^^M^^{3ti 
3 fcfcfcfctx a/c#l~l. 7 <fc r> C a £ *i fc£ <£ ^ 

^i:^^n?)tit^!9> ^&©^ — Ffc^irv;!/^— I/ — If # 6 £ 
iftSf & iis a/c^|?)l-e$)Su^i)Sg$l^, 

i§5F^ y^SW—iffcRT?^ #tiL®«<&fc 

fcCfciu @<*:i/-if^R 2 ©®St**t < tS^I^feSo 



WO 2005/011075 PCT/JP2003/009603 

17 

bfrb&tf^ U— if &M^ft(D V-if ft 6 (D t-Agiis U— if& 

z<Dtc&>, u—y &mm&*M4hT s t&iz, ^^^^^ \> ^-rv> 0 

*^B^-ei±s u— if ft 6 cd tr — a§§- 5>x A 

MM me <f*£fcfc«fc!>x H#V— if ££M 2 ©®3i£iiAn£ * 

©#W-if g£!R 2lz#^x, t> CDSf^ftAf^-W-^- 

£ £ T2> t s V — lts 1 / c o s <9 fc: ifctfll b > #J x. IfAlfi 0 # 

4 5 ° -e^j i . 4 0^60° am 2 m, e = 1 5 ° t-^j 3 . 8 fg© 

HttU-if^K 2 £ oT l/-if ft 6 5, ti^.ftj^{±s U 

-if ft 6 #a&l/-if2&!» 2 |*l£jI3®-f izitmt %>o bfr b&# 

£#3 £ J: A 5 BUT: o o 

-if ft 6 #0&U-if^W 2 F*g ^M^-T 3 S £ £ g < tSc^t^ 
I/— if ft 6 &*im£*# <-T££i:#T»#3o 

MtL&s @#l/-flI2©*^h«fitlTYLF ( L i Y F 4 > 
JS#r^l. 45) £fflv^c^il^ l/-ifft 6 #P-imff 2 |*]£ji31-f 
Sl^lis l/cos0 a fcib^Jb, AI*£i0#O o cDBSfcit^T AS* 
^^45° T-J^J 1. 15^s 0 # 6 0 ° T*^J 1. 25^ 0 = 75° 



WO 2005/011075 



PCT/JP2003/009603 



18 

6> = tan" 1 (n/n 0 ) ) Hs U -if % 6 £ * © ft ffi ^ 7 £ 

tf®p«3-e©ie^^^ (Piift) ii-rftfc^ a^v-imji 2g|®T♦^- 
^sitm 3 cD^min;^^^ <t5uji^ti, ©^ix-if mm. 2 cd^s 

±# £ £P #J f £ £ $ t* # £ <, 
i: ft 3 «> 

"V $> O fco 



WO 2005/011075 PCT/JP2003/009603 

19 

mmmm^M^m^x$> -=>x M—vi/y? 5 iznvx^mwj±m 1 

& £ o 

zmmm t vxcomm^mmr % z t&x% 

i^t, g-£r #j 4 hx&m^m^ffafcm&vigMM&m^ zms, 
\s-*r% 6 st^iai^^ 8 %mmiz±%.MT % <fc a &^«RttM 3*si^^ 
ti3o aims i®)teiJ:tt(is ^m^©^#^i^-^ (ld) 

ta&jtfci-r %(dx, m^i^m<ta^tzm^, u-vmn 2 ©ss#±# 



WO 2005/011075 



PCT/JP2003/009603 



20 

iftl/-iflI2®*^ fMSJlUTYAG (Y 3 A1 5 0 12 , JBtf 
* 1 . 8 2 ) J33t* 1 . 60)te^I«i^g^J4i: btffl^ 

-VMM 2 cdx y ®(3^fr^«!l®^ & AMT % o fcUfcfifc-r £ - 

i:T*s Efrjg^ 8 tDiftifcfi&xtlI|#l6l<D*&£ as H# U -if ggft 2 
WSJ^y — * y £ b t? * ti ^tiMBir £ z. h ftX % % » 



WO 2005/011075 PCT/JP2003/009603 

21 

3;fcs iiifiis mfa\s— vmn 2 ©x y stc^fr^da®** 

ft 8 ^ASt5{3j$^lfeis s x z®£¥fT&®fr *>BfrjlSft 8 § Af*T 
Si^tbt'fo^^o icD^^s HffcU'-lf&K 2 0 y Ml # fa £ v> flft 

*rmn 2 1±> ^©xii^n^-^-?:© if ftA£r®©:*:# 

$ t l/-1f ft 6 © U-1f ftA»iB±-C©JiBi*«g**©:*:£<* £<Dlk* — 

±H3HSfiCD^^ 1 ^fis @#:l/-1f g£K 2 £±13:3; (1) 

T^mtm bfc#. b>aT*$»n(is {5 « HU it © HI # f# 

ftfcs AMI" S V-if ft 6 ©HfrMff2#t#R7fc-e& < s mftfc^MJjM 
T*&%>m&s fflfeU— if 2 ©*1B fc* W- 3 I/— if ft 6 ©JJBa*«#© 
A£ £ £ ®#:b — if 2£H 2 © U — if ftASif@©*# £ h©Jt£> xlft^ 

ioj^tJ c yW^[Rifci5iD^i^^'^«k^ fcR^tn^ mfou—ymm. 2 {3 

as y«i^|qlK:b©^:&**«poS^^T*S»-&*^bfc* J ^ i£%W 
xtti^lqlfcffiS aXtf y ll!l5Ef filfcSSb ©^ t *«FOflSP3^i: It* 

3© j: a t^^t-tiii. mfau-vmm. 2 ©^sfc^its if ft 6 
(DmrnmncD^gg h@#:i/-if^s©A#^ h©*t&s x^^iqist>* 

y$ft*I«I«W--efe<s xy®F f 3©fe&«9)^^lRji30^TPJCfii%«oc 



WO 2005/011075 PCT/JP2003/009603 

22 

tft-aim-c&Zo 

lx-lf^lS 2 T-MtaltSlf0fc»> A£tf V-1f ft 6 (Dim it 

CD^^^^-r^.-r & £0 If J&jg^ ^ 12 a, 1.2 

t-h»^5a, 5 b±l3^HlifM3 a , 3b^g^J4a, 4b£ 

^uti^b, ^st*M3a, 3 b±{cn x?mvt<z>mi& u-vm 

®2a, 2b£lS(±, ^©±^M^I5?ihJ3I 1 a , 1 b £ 15S b T Itffc £ 

SMRS-lhM 1 as @ftl/-ifII2as ^M»13 a s m&ffl4a.%. 
tffc — h i/>^ 5 aCD^IEtes 1 0 bfcSI^G&ltJil 1 ^ Htt^ — 

m 1 *f gfrjg^e ^o.— ;i/ 12a izAMM 0 TAilfc 1/ — If 

ft6&s fiiMla, @#l/-1f$&W 2 aSVM»R3 a tS5 



WO 2005/011075 PCT/JP2003/009603 

23 

, myt^mm* i3£-c<iift#9o o muzntc&t. si 2 ©0#i/- 

if as^E^i— ;i/ 1 2b %o 

Altlfe V-1fft6 MSJGfiJtJIg 1 b, Hfrl'-lfflEJK 2 b^t>*^M 

2 b^t>*si*i^±ii i b lzmzmti&fcmvmmz tixft&& 

ifSjjg^^i— 2 a ic At* b fc 1/ — If ft 
6 © S{BftJ*#l±* raft® IE JR^? 1 3 «fc affift** 9 0° 0U££*ifcfc 
fc, fg 2 ©Sffcl' — ifS&jg^^ a— ;V 1 2bCPi^J: btXIttSo 
— m 1 ©@f*:i/. — if.B&jB'E.^..- 3 -— ^ 1.2 a CAS* Vtz V — if ft 6 © 

pfiift^fcts lit ft is fe*^ lac^^^tfao 0 \E\m$tifc&£, 
m 2 ©a^ — if ©©^^3.— 2 b t stift^ utxitt^o 

£©£5£s ±f3^^T*{is »«JB«f©±IB 2 o©$fl2j |q]0<iftJ?E# 
Ki-^itaiftfflM***! ti£*i£©T^ AS* bfcl/-ifft 6 (Dm^t^MifiU 

fg4 lafc^T^ffci'— ifSbjg^^ ft}t©fiift>i£ 
ffi©l/-if ft 6 £x 1MftWtm*&z.-rizMM-tZ> £ h#T- £ 3 ©T% it 
*Hift-efcV>#5ft©rafttt«8©l'-'if ft 6 ftflUB-T* V-1fit*»*«l 

g;fc N El^tt^B&bfctfx U -If ft 6 £ MS* £ 3 ±BiM%L £ > I/ — 
if ft 6 ©-Q5&SS* b — ^£^3S£i*3SB#SS*§i£ffl?i bs 0 1 ©@ 
teV-if JsfejS^^^ — ;i> 1 2 a fcrAt*"f £ tu© U— if ft 6 ©ft$fi_t fc: :£ 

b*e>ifi**ftfe i/ — if ft 6 ®ifcm±teffifr%.MMx&±£iMM%mm 



WO 2005/011075 PCT/JP2003/009603 

24 

£©<fc o K-T £ n hfs l>— if ft 6 #±fB£Kfcrau fgl©@ffcl/- 
if B&jg^i— ;i/ 12a, 12 bSt^±fB^^SIJ^^ S> V 

itlfc «k tK I^SStlftfr &*frc^±fBi/-if#fi*fcT8«£ftfc 
U — If ft 6§ffl*t^ l/-if^«£ It^It^C ^^qrtlT»$)^o £ 
© t l^1t®*rK: i 9 H^iT £_tfE 2 ocDfft^^j-e^^-r Ste^M^ 
ffiff ^tiacD-^s ffimo^ft^^-^^v^ t-Affll® u-if tB;b£#3 
c J: # T* t £ o 

*j3x ^4iat?t±s 2M©@»W-1fJS&jS : E^i-;H 2 a, 12b 
fcfiftHUg*^ 1 3 %Jiflc^-&t)*T(fi[*B*'fb**l«-rS«^0!I%^bfc 
2 03©0#:i/ — ifj&jg^ a— ;i/Ji.iBftip*K*-7- £— ti: l> C ti 

e> sttti^btt u— if Ji«#xtt u— if ig^^^^^LT * <fc 

v>„ CCD <fc5 fc«^-Tti«s ££>£s ItHiJs Wjpm&l/-ifii«SX 
ttw-lf^SSSflt^-r * C 2; #-*?£3o 

MftS^m^l 3 i: LTK^f ^ 1 / 2 ilt^ ^®1IM^ 

ruxA©s»fc«fca<gftiHite©«i*^siafl9fc:ife* 9 o° hues* a 

riJXASJf^ mi ©Eft^-if HrjB^a— -H> 1 2 atAfrfbfc w 
-if ft 6 CD^ft^s H 2 ©Hftl/— ifJ&jg^E^A— ;i/ 12b^^fbTit 
J; 5 £@EgbTfc|!ia©$llll#f#£>ft££ £ fci: BJ3 £> T* & & o 

$ raftiiug*^ 1 3 ^ffflt^ mi (Dm&u—ymm^v*- 

-)V 1 2 a Id Alt £ 0 T?Alt Lfc I/ — if ft 6 ©Hft:^ |2®iftl/- 
if ae^^ jl— ;i/ 12b 0 T AStbfc l/— if ft 6 ©ffift b 

Tit^f & £ 5 JdI3B bT «fc V>„ 

o£ tK SI ©HfrV'— if jae^E^i— ;i/ 12aC^btI20@ft 
ifBfrjS^e^ j.— ;i/ 12b *W.m?2> tfefc^ if ft 6 ©ft$fi£ 



WO 2005/011075 PCT/JP2003/009603 

25 

m i cdh^i^— ifaie^^i— * 1 2 8,<DXMm(omni ^^tsm^m 

iS^^lqj/^s i/— if % 6 ©}fe$fli:Jg 2 V— if ttfi^E^A— ;n 2 

-if ftjB^yjL-^l 2 b £©g^#|pj#gil£&'3 J;^i3iBB-r^o 
^bTs C ft e>^^i— ;i/ 1 2 a , 1 2 b IS© U— if 3fc 6 ©feiftgB&fc: 
SJ§*fi&£©:ft4^£IBgbT, * 1 ©Hf* If ffljS^E $> 1 2 

a£A*r£i0T-Ai* bfclx-ifft 60l^t^bt^ !3§ 2 ©@#l^-if 
jafe^E^i-;!/ 1 2 b fcASJfc 0 T'AlttS U-if % 6 cDf!)te#it£-r 

;oia ti^tS fcs Jg 1 ©H#:i/-if Bfrje^E^i-^ 12atS 
M%h hXXm bfc U-if 0 2 ©@#:U-ifl5&j&^a.-;H 2 

bTfc*PiB#fc& Ds II ©@#l/— IfJSfrjg^^i-;]/ 12atPi)t 
t LT AM m 2 ifJSfrje^^i— ;H 2 b T* 

fciSffijfcil&Ds il^Illfem^l 3 &fl§V> 1*3 «©*&£# 13 e. ft 

±fBIS;fli©3&flB ItelSttZmi Bfc^b&BttU-lfE&jS^i-^ 

b*»bfc# e>s ^ 0 = 90° £ ifci^t^ 

U-if^K2 (*1^3l^TSg^CDJiJD»{is Af*£l0#O o (DM&ttt 
tbtS#U — if ^ !H 2 ©JS#r^ 1. 4 5 ©Bf T- 1 . 3 8^ JS#t¥ 1 
. 8 2 6D^-Cl. 2 OM^tifeSo 



WO 2005/011075 PCT/JP2003/009603 

26 

& 5 Z<DftW<DmM(DBWi 3 «fc SStet^ — If asB^^a — 

ft 2 t Tit "PI ^ titz V— if ft 6 £KS* UTSVSttl/— If 2 ^Ai 

BSbfeo tfcs ^nt>(DWi-Ztes @#l/-1f&!R 2 i: lx-if3fc 6 fc©H 
&itt>is>Z> <fc ^ x H'ffcl' — If S&j^^^i— ;i/fciov>-?:S*f^±M 1 

l/-1f^6{i. ^©ftflil i:^^ 7 £^tr@tcSit&;fr IrJ (x (ft #1*1) 

@#W-1f^!K 2 ©<i® <fc D AM£ft;fcfi&£3ft 8 fc*> © 1*1 £ 
L&#£>te$&-r£o Cftfc«fc?K Kjjgft8i£s @«: 1/ -If «lft 2 fc: URJR 

^y-^tiipg-f ^*riiT-& s u— »f 3te 6 & N s^ix-if^s 2 fc^- 
-C0#l/-1f 2fc«i:DJtlB£;h,*o £SI*$£ 3 fcSJSif £ * T* @# 
2 fc <fc DiilgStlfc V— if ft 6 tt N 3 -CRM bts 



WO 2005/011075 PCT/JP2003/009603 

27 

HJSEI'ffc V — if 2 £18 fcii«6£*i £o 

3 0 SffcW— if 2 fcTiill^frlfc I/— If ft 6 fciu ££S*«S 14tt 

^sajstit a^u-if^i? 2 fc#&x*r-r So 

±xEbfeiiili3ga* s mmill^D?g^^fe^tifems U-ifft6&, ffi 
#fth btWtffii3^til.o 0 5 BlT?ttx ^Slfi 1 4tioTl^- 
if ft 6 if 2tt 3 @Ji««@£«£fc© tH#"*-£0i&^ 

v-ifft6» N smytxifpmftt it u-vmn 2 ma 

i^T-s I/— If ft 6 ©ft$|i| fcft*l 7 fc^tflS fcHie&;£|qJ£ xlfts ft 
SI 7 # fa £ z «U x z¥®©8t«&:£lRl&y«lfc 1^ V-if ft 6 ©H#l/ 
— if&ft 2 fcjfefraSiflHlBC&mi:*-* ^ HfrU-if«UH 2 ©x$^il2^ 
ftcD*££a;RtJ ^ y$li^#ft©*££b a &^ u-if ft 6 ifimmt zmm 

b a = m'a/cos0 ... (3) 

ffcl/ — if ja®^^ a — ;H3ib^t. flHftJfcr y £ m{g©§<* §t 

TSClh^^So dCDfc^s 1/— if ft 6 © If — A^£— ^£&*> 

g 1 latd^LfcBttU-if jaje^^a— ;i/{cJt^T I/ — If ft 6 #u-if 



WO 2005/011075 PCT/JP2003/009603 

28 

. *mn<DBmi£ & if m&^v xmnoRx^v 

£©<£? tzmi&°rZ>Z i:T-s WjfeJt 8 ©I0fci&:ft£ xfi^lnJ©* t £ a 
Si^-r3£i:#T'#s ®Jjg* 8 ©ftJRSfci&S&Srfc't? — It 

-r&mcDo fcffi©j£v>® * fc#> % i&®* 8 & xf*-r s - 

<& <»> o 

gg 5 H-Cttx mmyt 8 *B#l/— If&K 2 ©x y ffifc^ff&fflilifr & 
Xltbt^ Si)Ss'xz®l:¥lT^ii*?)Alflt*i^o £ © J; 5 
jEfc-ftLHU S&£B* 8 ^•oV>T5VM!RlRS* s f# 5. ti%> ©T^ $J®*8©I& 
JR*»/|N^3&*r3ft"Ca*W-1f ^® 2 &f£fifcbfc o T $ tSi &,& 

$Ltz, — If&R 2 £~^T x$|&# !*]©*££ a£V-1f*6© 

8 ©URIRS h U— If* 6oe-ASk*aibtKS|-t5 £ 

±IB^flB©^JB3-Ct±s 0#l/-if*iJB 2 £ o V> T ±fB:i£ (3 
) *mtz1r*%£ £T &m*mVtztfi. b a > a t: *W£> K«IrI»© 

%S3&s»e»n*c i:i±w^T?fe*o its * if* 6 ©wf®?& 

£©*§£•> @^l/-if^« 2 ©g|® £##3 U-lf * 6 ©jfttttttt© 



WO 2005/011075 PCT/JP2003/009603 

29 

Ml # In] £ |i§I Dfil£f§Ocfc o izmfeTZo £©«fc r> tt^ W-1f3fe6 

±i3HlfS©7fcS 3 Aftf 3 l/-1f ft 6 ©fi§ftl*li £ -If 

3S^4iix JbIB^iS©Bm3 hl^||lk::£Sf^4 &m^«f££:fc^T 

, #tc©fiift^fi© w-if ft 6 ^±i*gpT^^ ufe*©-e$>^o 

^6 01*, £ ©2gBJ§©iiJ£©?f£SI 4 (3 «fc §@#:L/ — ifS&^^^J- — JV 
3 j3(ta@i*:U-if 2 §SlfUfeV-if^ 6 © *g ± £ in ft HI & 

& £ s& iz o v ^ x m m T Z> o 

mi&is-ymm 2 icai* ufc i^-if ft 6 @#:i/-if 2 *x-n 
u-if^6{i^ inftinigm^i 3izxmy6&9 o° m^^n^feiis ^ 

CICT's — if mm 2 At* Vtc V— If ft 6 © SigftJ$#fc): N 



WO 2005/011075 PCT/JP2003/009603 

30 

Sftfc&x 0#l/-1f&*2 C S«#i: bt AfJ-T*., 

£©<fc5J^ ±I3^^T'Jis ^m®#f©±IB 2 o©$ft^|ql©^^^^ 

X» bfc U — If }fe 6 ©iB3tettll8.A«« 

if £ *iT ffl;b £ fri £ £ £ * 3 o 

if^fe 6 ©— las^sit b— %n*mm£-&2>&frRMn*mm t> sa^ — 

^£13g bs ±ffl@&V — -if JSfriS^ 6> ttitiZntz 1/ — If ^6 6 

CI £#T*£&o 

bfeo fiiSfeiaiEJR^ 1 3 i:Hteu-1fa£Sf 2 £ 2 Hist* 



WO 2005/011075 PCT/JP2003/009603 

31 

2 £.&&%Rm®&& 2 k0 (k £bs mtkmU®£iM(D& 

fcmytmmm^ i 3 &iag it & <tv> 0 

JR3 -C 1 ®a©S^^fTt>iXs £HI*§£ 1 4 2 5 * "C © fc 13 § 

tl 4tt@#:V-1ftI2il^Mlf$ti5o 

£Slt« 1 4 tCTSfrTSaifc U-if ft 6 tt N B#l/--if«K 2 .fcHtf 

1 4fcT@ftW-if^K2{|iJ-sRM^tL^o 

££>fcs ±KMffi. 1 4 •I'-lf % 6 fct, ® # 1/ -- -If & K 

9 o ° mmztntte* g-fcmm. 1 4 £T@#:u--if^K 2{ai^M^^ti 
£££s ±£tmm 1 4 izx&m$ ntz v—v ^ 6 t± s Btti^-ifiist 

2 fcTJi«&ftfc&x ^S»JR3l?4|lIBCDSI** J fT*)tL N MMl 

-1fft6# s ^SIfI3T 2 k- 1 HIScDH^^ff fetiSJgt> S»« 
© U— If % 6 CDJgBSt^tl^tlBBg^tlfc kfflCDffilftlU&fii^ 1 3 T*^- 

d cd J: -5 z hX*. *&«JB#r<Z>±IB 2 -ocoffi^lRj©^^^^ 



WO 2005/011075 PCT/JP2003/009603 

32 

n 60tt^ i/— if* 6 ®{i*§ 90° mfc^itztz&iz, m 
ytmmm^ i 3*ffii^^§wife^ £s#«t i 4ti^^9 o° m 
ies ^ ii^ortiT-^.ao ^j^f^s ^sm i 4 (Dm 

@fcHi*£4 5 o iiij££i±s;fiSE*^£i3m-r:txteU ^— if* 6 &±&.m 

ctifci!), —-if * 6 (dm%\± 9 o ° interns o $fc^ 

3 h£RI*§il 4 fc(Z)^T-lx-if*6*5SS?r*l^t)7gb*:2ye>©#:^- 
if^H 2 * t*fc D s mfcls-VMn 2 l^-if * 6 

mmx 8 £ £ ^x±i^mizmm^tircm^u~-irmm 2 t i/-if* 6 

mi&^l^ lifrj&fc £ b sai&ftfc/t? — # If * 6 icj: t>m 

@f*:l/-1f«UH 2 Cl/ -if* 6 &mmVte^mW,&&t£L%:^ 
SUt5 u-if* 6 £ v> <-o^ifet®I^ti9 tt^ts 



WO 2005/011075 PCT/JP2003/009603 

33 

^qjaiftJtc: \y— if % 6 CD tT — Al^lfetfoT b£ 5 o ZLCDfa&b, U—*f 
% 6 #Sftl/-imii: 2 £A!*1-& £: t & V -if ft 6 #@ftl/-if m 

i«!K©^ £^1-0 "trig. ©ftl/-if^W2 a ~ 2 c&tfX^^zi 

i ia~i id» N ^ti^nm^y* * xtMvt&m vt^z * m& 

1 5 14, X 5? 1 1 a ~ 1 1 d * ^ b T gift 1/ -if 2£ft 2 

a~2 c*m&LXmm£tl, -^fqJ^S^^lRl^ ft 
bTl^o @ftl^-if^M2 a — 2 ctts 8£ 1 IHT- f; bfcSft V 

-iffcSIf 2 hi^ia©^tE*wr§o 

gftl^-if^lt 2 a~ 2 c t^7^$IS 1 1 a~ 1 Id b<Dm&l± 

, ±i3HS&©ff2tg 1 t-^ b £ a fc, -f > * ^ h ^teWcm 

^tf:J;^ N Sftl/-if*£lt 2 a~2 c £X^^#$cfi& 1 1 a~ 1 1 
d£ N -fe ^ ^ y >7 %m^fc-faffiMX-MmhT & X V^o 

;p©aj&£^-r x z ®T-oif®iiiT-$> d > m 7 0 a rpcDmfemmu 1 5 

4 X D b — h ^> > £ 5 £g|>££ tit v» £ o d*i£> £,51*^3, ^ilrgU 
42£t>*t-M>>^5 Sgl0T*8&HJ3bfc&©h|q!4iT*fc£o 
l/-if ft 6 {4s ^CDft$|ii*:B&jg^!RSB 1 5 ©Aftf® £&iS£ 7 h 

£^tr® £gi£&#|pi (xW^IrI) ©ifi£IHf§ft (Sfiift) X{4±IB^$ft 



WO 2005/011075 PCT/JP2003/009603 

34 

tmm 7 £ S^tf'iSWe±iB^ttt:SiS«:^|qI©ieJBHB3te (P<B#) T- 
AM £ ti -5 o 

£f £-£;fci5frjgft 8 tt N ^(DftffiX&.M*M *) M b&# Zfcfflt LX mfcl/ 

-*rmn 2 a tc At*-r & 0 

@#U-imH2 a fcX»UfcBie*8H: r Ste -if 2gfl 2 a(:fi 

tuft ^> tzmmmm%i&, @# u-*rmm 2 a ^nutx? t^&bs 1 

«2 bfcX»t*» HttU-if J«K 2 aiP^Oigii^ 

®frlx-if^«2 b£M£nTfiJ#£^££i*3o 

H#:ix-1f jfttR 2 bfc:fcV>TfciRJ&£ft&*ofc3Sei&jB:ft 
& N ©#^-if*£!» 2 b ^3l5SbT^ 9 11c IzXM bs ^© 

F*3»T?KI*£IS t) ^b&# MK«&bT@ffcl/-if^!S 2 c fcX^f § o 

Itts @#W-if2&SC2 c fc:fcl>TfclRlK&ftfcJ&»o;fc3agJ&j@3fe 
iis Hfrlz-ifaiK 2 c$Hbt777TOl 1 dl3A^b, ^ © 

^£i*fcgfrjig^8 ±afebfc»gi:lia«K: ux> V -if 2 

a - 2 c fci & x mm % £ *t 3 o 

12c fc:fc^TftiR£ftT3pJ*&&$6£&*N @#U-1f 2 c fciRJR 



WO 2005/011075 PCT/JP2003/009603 

35 

mmmmffi 1 5 izxmn e xxm bfc 6 » N s.mm±m 1 * 

?g31LTx @#:l/-if^H 2 a tX*f bTiii|g^tv^,o C©l/-if*6 
- % 6 fct, £,Kii*§t 1 4 -C^fiSJ&ftTJSfrjeifcKaB 1 5 tc A 

ut*i$na, i^-if * 6 « N ±R9tm 3 c «fc d n 

fc&s H*i/-ir*iK 2 b t «fc $ mmmmz n~c ±m 1 ^itsisb 

2 c icxMLxmrnz tiZo mmz tut if * 6 ±si*«i3K:«k 

D Sits* BUfcU-lfiAIJR 2cti!) *Sjg^i]g£friT£*rR£ltJgl 

1 £»3BbTfl>a$fc:m3*£*i3o 

o ^ T\ lx-if^6{i, SffiftXttPfi**: bTHttl'-lfi&JR 2 a 
~ 2 c fc A5*£ s HttU-lfifc* 2 a - 2 c 

£©£■5$^ u-if* 6 frmmTzmmizcDfrmfai'-^mm 2 a ~ 

2 c S £ ]3r@$Kffi 1 5 fc:fcV>T I/— if* 6 tiotlt 

£fcs sfras* 8 zmikoomfou-ifm'M. 2 a ~ 2 cn©ifc£#3fc#> 



WO 2005/011075 PCT/JP2003/009603 

36 

$t,t s d ti £ Httl^ — If J&Sl 2 a~ 2 c C I/ — If # 6 £^^0^1* 

££>£s #^ite©JBffiT?fc^ £3g£lT3^#tel'-1f (LD 

) & * 5 1 1 a (Hi: 1 1 d{i© 2 M 

tffttflmfftfcf £l>o £©fc«K «liat:^bfei5.S!lo0@fl:u- 
If «EH 2 £©fc-5 HffcU — If Jffljg^E^ a— ;i/£&$t<HIBgf Sfll^fcJtiK 
bTs /J\S«cHf*:i/— If B&iS^y ^SH^^a d 3<, 

$ & £s Efrj£3fe 8 £ S^iBt^y — If «K 2 a ~ 2 c 

«£n*fc«K <@^©©#U-1fglStfc: *o-******fii<r 3 £ h # 
tt4, £ftfc:J;tK @#l/-*f&«©ffijft±##WfBI<*ftx 

n © J: a fcx 1 M©0ffcV— If ^Jt£^t ft 3 ^ 

& S o 

& jg-£r#j 4 i: uT^^-r s tt> atti^— if &r 2 ^om± zmm? 



WO 2005/011075 PCT/JP2003/009603 

37 

i&mztizt, m^n\4hLx, ®m*8&®fou-ymfi2 a~2 c 

1 5 1*1 fc: IB b £ «> £ £ h#lI1i££&&o crfrilcj;*), E&$e#8©»£: 

7 HBT!t± N . fir 1 5 fc»b'TR»l»Jhlll 1 . ±EiM 

13, 3g-£-#J 4 St^t- h > * 5 & — i£teWttffcMffi*7F bfc#> © 

4 ^ ^ t - h i/ > ? 5 & ^ *i nmm t % «fc a £ b t * £ i> » 

-If ft 6 #A**1-a««©»K:«#0D£Si*tt 1 4 £IEg It 4> «fc l^o 
iBft^^MSP i 5 {is K§ 7 m A, B fccfc^T Httl'-lf «!H 2 a~ 2 c 

Sd^^SSP 1 5£bTH8E!A~lg8EIHlc:^-rcfc3 &$f/3££Mffl b 
T * £ 

IS 8 13 A 1 ^7 E§ £: M & D x$fl#|qJcD[II'ffcl' 

-if*KH 2 CD{|iJ®£^t?@#l/-1f*&SI 2 <Dfrm±#.&X 1 

1 5 © y fft^lRlCDM®^ 5> £ B""C & < > xfftTj IcflOffliJ® Ait 



WO 2005/011075 PCT/JP2003/009603 

38 

£fcs i8 IB 1 5 fc* N @#U-1f 2 fc *5 It 3 

x$fi#ft©lo©ill®cD^#;*^ 1 IB £a;b*i&^$tEfc£*r 

bT^&o £©fl|j&t?fci^ xtt#l6l©ffi<MiSfr 8 *JB»-r3 £ 

< mmx 8 *sitg?x«^nso 
zotc&s m 7 m^m-rmmmn^ i 5 © * -5 * sa^v-if « 

^a^^ib^bts aftccHttU-'ifiKSt 2 ©{@*©^^7-£^- 

c, i i d %wtvitmmi&'RB i 5£^b-ci>£o us lact^-rn® 

1 5 £ £ 9 1 ICii, x$fl;&ft©{i@£ifiifti$fc 

&frofcBe&e##©3&£fcffiTbT"»0>< «, r-AT^t 

snx^nfcx ^ lie, liDCiot, seaeftttN 

i 5 ©* to # fit: a at f a Ktoti^^ns 0 

t 1 — ^^ttfcinx^tifc^^ ^#?RBS 11C, 1 1 Dttts 



WO 2005/011075 PCT/JP2003/009603 

39 

l/— If IKK 2 CDg^^y — — £ £ h # nTflT* & 3 o 

jg^MSS 1 5 iz £ JS&®^6 8 CDAt*@£&3 y # IrJ © jiS#J ® £ * # 

-if^s 2 ©«#^ * ^ :/#&8& he, ii Fcoxm^^commmm 

fclBg bfeHttl/— if 2 «fc i> £i> ^ o 

2 h5 £ £: & £ o 

CLCTs fg 8 CD «fc 5 £s y|ft7^lRl(Z)M(l!Jffiffi!l^i5gbfc@^l/- 

1f&K2 fc^fifcSftSEifc^y-ldU yffl^InJOPilflSiil^iBgbfe© 
& 1/ — If 2 «fc D *ffiTt5o 



WO 2005/011075 PCT/JP2003/009603 

40 

iKt^So tot, ^m^tsijje^M^ i 5 ftKiEssaxfc** 

g 8 WGRVm 8 EI H {is m 8 0ESVi 8®F ft & fc x f|& # |rJ fc 
X?7mW.& 1 1 G, 1 lH(i, 18 EI C#£>*|g 8 1Dh [5]^{c^-^ 

* fes $g 8 EiEStfig 8 0f t mmizmtei'—y &n 2 0 

i3T\ fg 8 EIA2>e>ffi 8 I3H Stftt, @# 1/ — "if 2 © At* IS 

££,£ N Jg 6 Hfc^bfcfll^fclS^t:. S&^^RgPl 5 <D y IS # ft fc 
l/-if^H 2 <Dmm* 2 ki (k J:U 
@©@#:^-1f 2 £>Stt£*ifc I/- if }fe 6 CDHiift£ 9 0° |qI4k$ 

^zmytmmm^ 1 3 ^^n^niait bt@#:^-if jaje^^i— 

CCDcfca tilths &«J&W©±IB2 U--if 

ttJ|g©l/ — If* 6 ^AHLtfes ^cdM^jK^*s^^f^ tit ffit5f£;h,£ 
©T*s ffitcCD^g^^^CD l/-1f ^ 6 Siifi-rSi 



WO 2005/011075 PCT/JP2003/009603 

41 

mnomm 6 . 

±lBJIJiB©^Jii 5 Tttx 1 •=>© l/-1f «k t> m£&©@te I/— If 

s.ffl^fc i/-if«*0*^s^.-ria*c&So «B#Kitati 6«s V— if 

ft 6 a~ 6 c V-ffi&MMT&o ^*3x fg. 1 t>*H 7 El 

Cti5)©BI-e». 0#l/— -ifiiJK 2a-2cfcU-f)l56a-6 c t © 
H^#;bfr3 <fc a s If Bfrjli^^ a— ;vt:oVNTHIJB&JJb^ 1 ^ 

mmmmffi 1 5 ©T®fc^fifcT*«fi&©iB«£#n&b.T^*o 
mmmnffi 1 5 ©x z ^st^ff ^fflu®^ £> * ^> ^#&8& 1 1 a iz x 

Hffcl/— If »H 2 a Jc A£* bfcSfrjgft 8 fcfc N if 2 a t: US 

fro fc^gfifrjgftfcts Sffcl' — if 2 a LTX ^ :/3*&J» 1 1 

% @ ft: I/— if *£!R 2 b fcl&lK£nT*iJf# 3 o 



WO 2005/011075 PCT/JP2003/009603 

42 

{is @i*:ix-1f^K2 b^51MbT^^y#^S& 11c bs ^ © 

g^t^ mfcis— *?mm2 c fcj3v\-r.4>iRiR^tt«t*»ofeseiajS3te 

{is BttU— if«R 2 c £M5SbT;* 5 lid fcAt* bs ^£© 

®Jjl§^Rg& 1 5 ©x z ¥®fc¥ff & * ^ 1 1 d iz A 

^^•yrfeiJ^^ 8 {is ±7&bfc^*i fcBttfc UTs #Slt:i/-iflS2 
ar2.ct«^tifiJ.fSM$ti. 

t) s x =7 zrm&ffi iid a> e> xm vtcmmyt s «± x a#:i/-if « 

f 2c fc:fe^TiRJ&£;ixT*m&$8£<**N 0 ffc 1/ - if M W 2 c fciRifc 

& nttfr ^> itmmm&yt&nfci' —vi&n 2 b izTmn*&&g m 

foU—Vmg. 2 b fciftiK£>i&fr o fca@Jft&ft#H#l'— if&R 2 a 

±iH©ck a t Ltift:!/- if MR 2 a~ 2 c #S(Jj&£ ftT*iJ###g£ 
tSJls gB#SM§l 1 6^^bt 1/— if # 6 a~ 6 c ^filj^^HgP 1 5 
fc^n^tiXIf^-a-So fi&^^RgP 1 5 CAIfbf; I/— If ft 6 a~ 6 c 

{is Hf^jtjg 1 *sait> ©^u-if^w 2 a~ 2 c tzxmLxm 
mztiZo mm^titzu—^^e a~6 cii, ±blmwl3 \zx io%.m$ 
ntcGk, h#i/— if jkjk 2 a~ 2 c t)SS*tii©£ftTHf*B£it:J8t 1 

s&^^ksp 1 5 iz x bmrna tir mm bfc u—v % 6 a~ 6 c &s u 
frfcmm 1 6 tzmmrz ^s — 8P#»jab— ap&sit utijeifgii 1 
5 titKAiftSo ei©^^*^i53S-rc tx, mmmw^i 5 tuft 



WO 2005/011075 PCT/JP2003/009603 

43 

fcMM 1 6 hcof^T: U — if }fe 6a~6 ctiS V— if mMft&Z t) s + 
fttZJiy — ifimM£titz V— if % 6 a~ 6 c %ffift%.MM 1 6 frbftffi 

^mm-rz ip*>s it^©i/-if^ 6 a~ 6 c gm^-r* 

mm© U -If % 6 a~ 6 c t bT^gP^m±>-r ^5 ci h#T• 
£ £ «k llSffi^&i'-if ffi;b£t#3Ci i:#T»#£o 

^^Sfe©^^T'(is Hl®^ 8 ^SB^T 3¥z»ft:i/-1f (LD) 

& ^cd^m&n * ^ ym&m 1 1 afaa ^ 1 1 d{ii© 2 

fr/B^TtUS J; v%„ ci<Dfc#K ^ 1 bfc J; a ^ 1 — if 

ffl*©H#l^ — If «Kfc:fctt & CI h # 

&iB!fll&a $ JSV»»'&-efc-3Tfcx b— h i/>? 5 b TS#I8±*I 1 
s @#:U-if^W 2S^^MI^m3 ^-e©^^^@^-r S d 

& 3 o 



WO 2005/011075 PCT/JP2003/009603 

44 

ZMWttt Ut®^I*iit5 - t&x n« 

i&mznz m&m 4 tvxs mmyt s & mt£ v—vmm. 2 a ~ 2 c 

4Jf^Mi*E;Ji:Jei 1 h©^T-Sii®^S^ 1 5 f*i t id® % 8 £ ^ b £ 3 
£ h#pjfi 3 o £ft££*K fifrj&ft 8 & < s ^mcon^ 

JbJj & ^ V — £ % M Rl tfe 3 o 

±f3ft^«#J£1giir3U4 £ bTffl^ftteU ^HI3fcMl 

3s 4 &l>* t — h i/ > Z 5 £— ^^BSft^:^^*^ bfcfl^ 

l/-f!12 a~ 2 cCtlts HMBfclhJlg U 3 . m&M 4 

V-1fft 6 a~ 6 c t^btgU^SIfi 1 6 ^^ft^ftlBSf 3 

Sfrj&^HSff 1 ^ 9 mfc&^xmfo\'-VM'» 2 a ~ 2 c £ 3 <@ 

T'#t5&bfc0!l£^ bfc#s 2 f@W±T'feft«|5|^©^I^* S; f# 5> ft3 £ h 
& 0J3 £ X & o 

tos l/-1f ft 6 a~ 6 c {c^f bT^ft^ft^i5ccD[H]®^^^Wr ^>SP^ 
MIJ^ 1 6 ^ffll^T * £ © J; 5 T ft fcfs flfrU © t? — A — 



WO 2005/011075 PCT/JP2003/009603 

45 

$ £> ic, ffifrEiMM 1 6 ©ftt> t> C> ft 6 a~ 6 c ©ft8&±£ 

a ~ 6 c 1 5 < «k o fc^fjfcbT & <fc V>„ CCiati 

Ijtnii. #l/>Xi:J;t)l/-if)t6a-6c$i^bts 1/— if#Jfi 

st*^ 16^1 i![0¥ii-ei^t g &©t^ jfnnfit: i^-if 

% ^ h & % Z> o 

CICtrs If ft 6 a ~ 6 c ©ft8&_ttIJgf 3 V >Xfc3u lo©S 

U-lf &*gSII*l©i£tfc© l/— If ft 6 a~ 6 c ©&;fS£|B]$3£ 

n^no^tssrt t^aicD^— b*ft£A£* b-c> Fft©&*B c— m 

£ fc N ±iBl'-1f &^Sfc't£j?fcbfc#l'-1f f8igft©-gB£flii©^Jg 

^fc*gb fciBfibTHfcffiffiTiB£ t) ^ 

«k o ^mm-rnu, w^stiaiasc© i/— tf ft©&*B#^;5 -*x 
^*&«>s %lWl<d\s—v it±fa* l o©w — if ft©m * ft HtH!) & 



WO 2005/011075 PCT/JP2003/009603 

46 



WO 2005/011075 



PCT/JP2003/009603 



47 

at # cd m m 

±f3l/~if^0A^^ <9 £*fbTs b = a/c o s Q ©M^^^T 

-r § Ufa u -if sfr^^e s> a — ;i/ 0 

3. ^-^coai^ 0 #s 4 5 ° w±-e<&a c tzmmfTzm &<d 

3 4 «r* ^©Hffl^ 1 ^fatB©@#:i/-1fSfr®^ a 

— ;i/o 



WO 2005/011075 



48 



PCT/JP2003/009603 



-r zm&o^mm i muM<om^v— if mfe^v ^ — 
siaa*tt«bT^*t-a«*»J^sst®«P^ai«Pfc s^^-^fc- 

© 1/ -If JS&jg^e ^ — ;Vo 

8. jajB«EKfl|J<OH#l/--lf*«K©^-'y*X»lBttx 1/-' 

^bi:tf, ±IBU — if ft©A£*£ 0 bTs b = a/cos00« 
^^ItSli^ ±faS##ftfcS&^>T'J>fc < femi (mi±s IE© 

9 . S«liSP*&SI*«S«fcSa*-C© V--1f3teS8&t:V-1f^©<S3te 



WO 2005/011075 PCT/JP2003/009603 

49 

£9 0° @ lilted t*mffi.h-r z>M#(ov&m%$ 

1 0 . BiMM&te. ELMmmi*bELM-i$ntzl<-*?ft(Dm%* 9 0 0 (51 

ZL—)]/ 0 

12. *^:/£«B&fiBfci:. HttU-if I/ — If itXm'mJSi'&BLMm 

±13x1**81® a* e>isi*i£ K:-Dfixmmm&'h£ < &s flatus 

j^Lfcc h^#m^-r ait^cDiSH^ 1 1 ^IB«©B<*i'-1fB&j£ : e$> 

1 3 . J&jS^OiRiKfc: cfc D $6£ Lfc*'Jf#£#£T if #£ii1g?-3¥ 
^©SttW-if J^Kiis 

±f3@#l'-if V— if ftAMBfc^risJf SlidlfcKfr 5> *K ± 

H3X^®^^ AJttbT±flB@#:l'-ifiiKrt*tettLfc U-if #£SSt 

±!B^i*®^^^bT±i3@^^-if^H^e>fe^bT < 



WO 2005/011075 PCT/JP2003/009603 

50 

b t-fr, ±mis—*ryt<z>AMM 0t^bt^ b = a • c o s q omm* 
*t ti -r § m & \s - v m m * v * — ) v o 

-ifft©iift£ 9 o ° mfcz &2>ffift\*\$&m*MZ-tcz hzftmh-rz 

1 5. ^©©^ftSfl^AtJ -T3 l/- if ft©ft 

tt fc*©@#:ix-if $£5tfc:i5W- £ I/— if ftAlrt±©&^ £>^li£ 

-if&Rfcfc tt* l' — If JfcXIflloa^i:* 5>^^^ *i3®l*Jfc:^£ 

tis^iqi^^^cfc^ £isg-r & ^ 2: £ nt © is a m 1 3 mm 

^©Sttu— if Jffi^^^o.— ;i/ 0 

1 6. fi&jgft©M£ «t D$&£bfc*m&#*"r U-if ft£*|it@-f 
^^©0#W-if^S^s 

±SBH#l'— if I/— if 3teAt*®fc2tlRlf SiSflllfcafttt tlx ± 



WO 2005/011075 PCT/JP2003/009603 

51 

^SC£IBgb^ ]&jli#&±IB#@#l'-if&!Rfcfc«£*** ^ 
KfflJS^UT±fB@#U-1f^lRW*«^^^**®®^K® 
±B»fil«Kffl©H<*l'---lfliK£ i: fc±Bl/-1f ^©AM^^±f3 

2:*«f^.fcW-1f«SS«.o 

1 9. ®{£u—*rmM& Dttt^tUv ^^-r^^^#©^^r®^^& 

h*#^Jit-^li^CDl5H^ 1 6 EfB*©l'-'if3BiBSo 

2 0 . @#:t/ -If *£!S0JS#r^<fc t) '.h&&JB#r3S£ ft 



WO 2005/011075 PCT/JP2003/009603 

52 

|3«&© W-lf %U%tro 



WO 2005/011075 PCT/JP2003/009603 

1/7 



I10A 





6 




b=a/cos 9 

n & tl m m mam 



WO 2005/011075 



3/7 



PCT/JP2003/009603 



mm 




WO 2005/011075 PCT/JP2003/009603 

4/7 




& x. m m (mm 



WO 2005/011075 PCT/JP2003/009603 

5/7 




H & x. JB jtt G»26) 



WO 2005/011075 



6/7 



PCT/JP2003/009603 




WO 2005/011075 



7/7 



PCT/JP2003/009603 



H9E 



8 L... 



1 






i 






1 


6a- 






, 1 

l 

1 

i ^ 


6c- 






1 , 1 


















bp 1 











J- 16 



V15 



8 



11a 



2a lib 



2b 11c 



2c lid 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09603 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01S3/08 



According to International Patent Classification (IPC) or to both national classification and IPC 



B . FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01S3/00-3/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 * Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



US 5926494 A (Hughes Electronics Corp.)/ 
20 July, 1999 (20 .'07. 99), 

Figs. 1, 2, 4 to 6; description, column 5, 
line 25 to column 7, line 4; column 1, lines 
29 to 64 
(Family: none) 

GB 1488406 A (Compagnie Industrielle Des Lasers), 
12 October, 1977 (12.10.77), 
Description, column 1, lines 12 to 19 
& JP 50-143494 A & FR 2260883 A 

& DE 2505641 A 



1-3,8,13 
4-7, 9-12, 
14-15 



pT| Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: T 
"A* document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

U V document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 'T 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later w &" 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
17 November, 2003 (17.11.03) 


Date of mailing of the international search report 

02 December, 2003 (02.12.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09603 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 11-284257. A (NEC Corp.), 
15 October, 1999 (15.10.99), 
Claims; all drawings 
(Family: none) 


5,11-12 


Y 


US 5159605 A (Mitsubishi Denki Kabushiki Kaisha) , 
27 October, 1992 (27.10.92), 

Description, column 9, lines 24 to 33/ Fig. 17 
& JP 2000-286485 A 
Claims 5 to 6 

& JP 4-174577 A & DE 4101403 A 
& US 5257277 A & GB 2241109 A 


6-7 


Y 


Walter Koechner., Solid-State Laser Engineering., 
Germany: Springer-Verlag, 1999, pages 425 to 428 


9-10, 14-15 


X 
A 


US 5553088 A (Deutsche Forschungsanstalt fuer 

Luft- und Raumfahrt e.V.), 

03 September, 1996 (03.09.96), 

Description, column 9, lines 16 to 41; Fig. 1 
•Abstract; Figs. 16 to 20 

& EP 632551 A & DE 4344227 A 


1 

1-20 


A 


Arturo Chavez-Pirson et al., Multimode-pumped 
.monolithic amplifier arrays based in erbium-doped 
phosphate glass., In: Technical Digest of Optical 
Amplifiers and Their Applications (OAA 2003), 
July 6-9, 2003, pages 190 to 192 


16-20 


A 


US 3882415 A (Owens-Illinois, Inc.), 
06 May, 1975 (06.05.75), 
Description, column 8, lines 2 to 9 
& JP 49-113810 A & DE 2406383 A 


1-15 


A 


US 5148441 A (Kabushiki Kaisha Topcon) , 
15 September, 1992 (15.09.92), 
Abstract; all drawings 
& JP 4-30484 A 


13-20 


A 


JP 11-177165 A (Director-General of National 
Aerospace Laboratory of Science and Technology 
Agency) , 

02 July, 1999 (02.07.99), 
Par. No. [0006]; Fig. 5 


1-20 ' 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09603 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Q^J Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

Claims r-15 involves the invention relating to the shape of a flat solid 
laser medium. 

Claims 16-20 involves the invention relating to the joining of a flat solid 
laser medium. 



1. j^j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. [x] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those daims for which fees were paid, specifically daims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [ [ The additional search fees were accompanied by the applicant's protest. 

[ ~| No protest accompanied the paymentof additional search fees. 



Form PCI7ISA/210 (continuation of first sheet (1)) (July 1998) 



BE&ttM*^- PCT/JP03/09603 



a. &m<nm-rz>&w<o&m mnmmtm. (ipo ) 

Int. CI' HOI S3/08 



w**ff-3**/jHwm (mmm&m (ipo) 

Int. CI 7 HO 1 S 3/0 0-3/3 0 



H#B#ya£f^&$R 1 922-1 99 6¥ 

B*m$:mmm%im- / jm 1971-2003^ 

0 *m&&Mm%f%z/j*m 1994-2003^ 

ttmnmmg&m&n 1996-2003^ 



x 

Y 



US 5 9 26 4 9 4 A (Hughes Electronic 
s Corporation) 1999. 07. 20 
fl, 2, 4-6H, W3W»S55fflS&2 5-*7«l#4fT, 
»l*»2 9-6 4fx (77^-*U 

GB 1488406 A (Compagnie Industr 
ielle Des Lasers). 1977. 10. 12 

nmimi 2-1 9^ 

&JP 50-143494 A &FR 2260883 A 
&DE 2505641 A 



1-3, 8, 
1 3 
4-7, 
9-12, 
14-15 



□ /^^b7 7 5!) — km-*- saws***. 



TAJ ««cBK10*>a*l8ecH:J5c<, -JttttgflfiWHSrjaH- 
TEJ B^ta«B«&OHiJH*fctt4*fftf«>S*^ BI&fciJMB 

OS* £#-*-) 

roj nne:£SB**« «ffl> BstssfcWR-rs:** 



» 0 <D&K'jzm $ tbfc^sfc 

TTj B^tfi®BXte®$te0&K:^£;fc/fc:£i&^fcoT 

r&j (a-^ryb7r5y-t» 



BKW3S4rSETLfcH 



17. 11. 0 3 



B§8B*$ft«r©363lH Q£ 12 03 



0*ffl#fF/r (I SA/J P) 
gffi#-f-l 0 0-8 9 1 5 
aceBM^HKBtfBHTB 4#3f 



±M V 01 



2K 



3 0 13 



* 03-3581-1101 rti&H 3 2 5 3 



*3fcPCT/I SA/2 10 Of 2"<-5>) (1 9 9 8^7^) 



ffl^W®*-^- PCT/JP03/0960 3 



C (g») 



. mm-rz 



X 
A 



JP 11-284257 A (0*m^«^tt) 

1 9 9 9. 1 0. 1 5, #fFft3fc0>$&B, ±m (7 7^^*1) 

US 5159605 A (Mitsubishi Denki 

Kabushiki Kaisha) 1992. 10. 27 

983W»»9*lf&2 4-3 3fT, 017 

&JP 2000-2 8 648 5 A, fjMfcig5-6 

&JP 4-174577 A &DE 4101403 A 

&US 5257277 A &GB 2241109 A 

Walter Koechner. Solid-State Laser Engineering. Germany: 
Springer-Verlag, 1999, pp. 425-428. 



US 5553088 A 
(Deutsche Forschungsanstalt 
fuer Luft— und Raumfahrt e. V. ) 
1996. 0 9. 03 

wmwm9mmi 6-4 m, mim 

&EP 632551 A &DE 4344227 A 

Arturo Chavez-Pirson et al. Multimode-pumped monolithic 
amplifier arrays based in erbium-doped phosphate glass. 
In:Techonical Digest of Optical Amplifiers and Their 
Applications (OAA 2003), July 6-9, 2003, pp. 190-192. 

US 3882415 A 
(Owens-Illinois, Inc) 1 9 7 5. 0 5. 0 6 

&JP 49-113810 A &DE 2406383 A 

US 5148441 A (Kabushiki Kaisha 
Topcon) 1992. 09. 15, g|$J, 
&JP 4-30484 A 

JP 11-177165 A 

m^&ffijrm^ismm ®mm 1999. 07. 02 

05 



5, 

11-12 



9-10, 
14-15 



1 

1-2 0 



16-20 



1-15 



13-20 



1-20 



SSPCT/ISA/2 10 m2s<-i?V>m%) (1 9 9 8^7^) 



mfetUmm^- PCT/JP03/09603 



SfcS&8*IS3« (PCTi 7^(2) (a)) r. oBIMKHft&tt&raaAttiJ: ?>l&*<o^fflro-g5{cov^Tf^ 



Sgnffij %W<D^-ttiS^jaibTv^^#(0^ (^i^-^g>3^>^) 



1. □ mmA&&mt£mim&^m*&^xMmft\zmtt^t£<D^ ^<Dmnm&m&t±. -t^xom^mtem* 



2. U iilm^=t#^€rS*i-5*-et J 'fc<x i--<T<DP*pr|g*fS*(D«fiffl{coVNTfi3*i-Sri:^-C#fc<Ot?, it 



4. □ mmxifi^t^mam^^^^nm(^icmH^iti^it<ox, iroiBgsa^tt, i»*o«eHtog^{ciEm 



wpcT/isA/210 (mi^-wms (1) ) (1998^7^) 



